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(54) CARD STACK READER, CARD THEREOF, CARD CASE, METHOD FOR MANUFACTURING 
CARD, GAME MACHINE USING THE SAME, COMPUTER-READABLE RECORDED MEDIUM 
ON WHICH GAME PROGRAM IS RECORDED 



(57) The present invention relates to a card stack 
reader, a card thereof, a card case, a method for man- 
ufacturing the card, a game machine using the same, 
and a computer-readable storage medium on which a 
game program is recorded. The card stack reader com- 



prises an imaging unit which reads an image from a pe- 
ripheral side portion of a stack of cards, each card hay- 
ing a read code along a peripheral side edge thereof, 
the read code identifying the card, and a code recogniz- 
ing unit which recognizes the read code of each card 
from the image read by the imaging unit. 
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Description 

FIELD OF THE INVENTION 



[0001 J The present invention relates to a card stack reader, a card thereof, a card case, a method for manufacturing 
a card, a game machine using the same, and a computer-readable storage medium on which a game program is 
recorded. The present invention relates to a card stack reader which reads an image from a stack of cards a card 
used in the card stack reader, a card case containing the stack of cards, a method for manufacturing the card, a game 
machine using the same, and a computer-readable storage medium on which a game program is recorded. 



BACKGROUND OF THE INVENTION 



[0002] For example, a card game machine that can play a card game, such as poker, blackjack or a fortunetelling 
game, is known. In the card game machine, a displayed image of plural cards appears on the CRT (cathode ray tube) 
monitor. When the card game starts, some of the cards on the CRT monitor are changed or inverted (or turned upside 
down to show the backside graphic patterns of the cards) in response to operations of a player. 
[0003] However, in the conventional card game machine, the card image merely appears on the CRT monitor which 
is inadequate for the player to really enjoy the card game or duplicate "live" feelings of the card game. It does not 
sufficiently bring the realism of the card game into the player. 
20 [0004] Moreover, in the conventional card game machine, the changing or turning of the cards is arbitrarily controlled 
by the computer. The players cannot check the computer-controlled card game for accuracy, and are liable to doubt 
the fairness of the card game. 

[0005] To eliminate the problems, it is desirable to provide a card game which allows the player to actually touch the 
cards during the game. For this purpose, it is necessary to optically read an image from the cards and input the imaqe 
25 to the computer. 

[0006] In order to perform the reading of a stack of normal cards, it is necessary to perform the following steps, which 
includes: the step of transporting, one by one, the normal card taken out of the stack of normal cards to a reading unit- 
the step of reading, one by one, each transported card at the reading unit; the step of stacking the normal cards after 
the reading onto a card stacking portion. The above method of reading the stack of normal cards requires a mechanism 
for transporting the normal card to the reading unit When such a mechanism is provided in a card stack reader system 
the resulting system becomes large in size, and the normal cards may be damaged or stained. Furthermore /the period 
of reading all the normal cards becomes relatively long. 

SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to provide an improved card stack reader in which the above-described 
problems are eliminated. 

[0008] Another object of the present invention is to provide a card stack reader that reads an image directly from a 
stack of cards with a short period of reading and does not require a transporting mechanism which causes the cards 
40 to be damaged or stained. 

[0009] Another object of the present invention is to provide a card that is used by a card stack reader which reads 
an image directly from a stack of cards with a short period of reading and does not require a transporting mechanism 
which causes the cards to be damaged or stained. 

[0010] Another object of the present invention is to provide a card case that contains a stack of cards for use with a 
card stack reader which reads an image directly from the stack of cards with a short period of reading and does not 
require a transporting mechanism which causes the cards to be damaged or stained. 

[001 1] Another object of the present invention is to provide a method for manufacturing a card for use with a card 
stack reader which reads an image directly from a stack of cards with a short period of reading and does not require 
a transporting mechanism which causes the cards to be damaged or stained. 

[0012] Another object of the present invention is to provide a game machine that includes a card stack reader which 
reads an .mage directly from a stack of cards with a short period of reading and does not require a transporting mech- 
anism which causes the cards to be damaged or stained. 

[0013] Another object of the present invention is to provide a computer- readable storage medium for use with a card 
stack reader which reads an image directly from a stack of cards with a short period of reading and does not require 
a transporting mechanism which causes the cards to be damaged or stained. 

[001 4] In order to achieve the above-mentioned objects, one preferred embodiment of the invention provides a card 
stack reader comprising: an imaging unit which reads an image from a peripheral side portion of a stack of cards each 
card having a read code along a peripheral side edge thereof, the read code identifying the card; and a code recognizing 
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unit which recognizes the read code of each card from the image read by the imaging unit. According to the preferred 
embodiment of the invention, it is possible to read the code on the card stack as it is. The cards are free from damages 
and stain, and the reading time is short. 

[0015] In order to achieve the above-mentioned objects, one preferred embodiment of the invention provides a card 
5 that is used by a card stack reader, the read code is recorded to the card with a fluorescent material that is colorless 

under a visible light. According to the preferred embodiment of the invention, the read code is recorded with a fluorescent 

material that is colorless under a visible light and it is possible to prevent the illegal duplication of the read code. 

[001 6] In order to achieve the above-mentioned objects, one preferred embodiment of the present invention provides 

a card case that contains a stack of cards for use with a card stack reader and includes a grooved portion so as to 
io inhibit the read code of each card in the stack from touching the card case. According to the preferred embodiment of 

the invention, the read code of each card in the stack from does not touch the card case, and the read code is free 

from damages or stain. 

[0017] In orderto achieve the above-mentioned objects, one preferred embodiment of the present invention provides 
a method for manufacturing a card for use with a card stack reader, the method comprising the steps of: printing the 
read code to a portion of the card adjacent to a peripheral side edge of the card; and cutting the card along a straight 
line passing through the code-printed portion to form the peripheral side edge of the card where the read code is 
printed. According to the preferred embodiment of the invention, it is possible to produce the card having the read code 
along the peripheral side edge thereof. 

[0018] In order to achieve the above-mentioned objects, one preferred embodiment of the present invention provides 
20 a game machine that uses a card stack reader wherein a character or a function corresponding to a read code of a 
card read by the card stack reader is allocated to a card game. According to the preferred embodiment of the invention, 
it is possible to increase the variety of the card game. 

[0019] In orderto achieve the above-mentioned objects, one preferred embodiment of the present invention provides 
a computer-readable storage medium on which a game program is recorded, the game program causing a computer 
to execute a card game, the computer-readable storage medium comprising: an advertisement indication detecting 
unit which detects whether the read code at the peripheral side edge of each card read by the card stack reader of 
claim 1 includes an advertisement indication; and an advertisement displaying unit which displays an advertisement 
in a game screen when the presence of the advertisement indication is detected. According to the preferred embodiment 
of the invention, it is possible to increase the advertisement effects of the card game. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0020] Other objects, features and advantages of the present invention will become apparent from the following 
detailed description when read in conjunction with the accompanying drawings. 
35 [0021] FIG. 1 is a perspective view of a stack of cards read by the card stack reader of the present invention. 
[0022] FIG. 2 is a diagram for explaining the format of a first embodiment of a read code 20. 
[0023] FIG. 3A is a diagram for explaining insertion of a stack of cards into the card stack reader of the present 
invention. 

[0024] FIG. 3B is a diagram for explaining the insertion of the stack of cards into the card stack reader of the present 
io invention. 

[0025] FIG. 4 is a cross-sectional view of a first embodiment of the card stack reader of the present invention. 
[0026] FIG. 5 is a flowchart for explaining a code recognizing process performed by an image recognition device 40 
in the card stack reader of the present embodiment. 

[0027] FIG. 6 is a perspective view of another embodiment of the stack of cards read by the card stack reader of the 
45 present invention. 

[0028] FIG. 7 is a diagram for explaining a first embodiment of the card manufacturing method of the present inven- 
tion. 

[0029] FIG. B is a diagram showing a second embodiment of the card stack reader of the present invention. 
[0030] FIG. 9 is a diagram showing a third embodiment of the card stack reader of the present invention. 
so [0031] FIG. 10 is a top view of the card 12 of the present invention. 

[0032] FIG. 11 is a diagram showing a first embodiment of a card holder. 

[0033] FIG. 12 is a block diagram of one embodiment of the card stack reader of the present invention. 

[0034] FIG. 13A is a front view of a second embodiment of the card holder in the card stack reader of the present 

invention. 

55 [0035] FIG. 13B is a side view of the second embodiment of the card holder in the card stack reader of the present 
invention. 

[0036] FIG. 13C is a top view of the second embodiment of the card holder in the card stack reader of the present 
invention. 
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[0037] FIG. 1 4A is a front view of a first embodiment of a card case in the card stack r^rior of th* «™> ♦ - 

S?"' 15S ^«*0P vlwof ^thWembodlmemof thotsarcf case inthoca«J«tock readerof thepreseitl-irivomion 
SeZentte^ion * *• ** eX <* ainina a second embodiment of the card manufacturing mlthod of 

s e r d0 f^;r e n a « 

Sdofi^ 

facing S^iS^iSST - ^ ^ ^ ^ * «» -* 

K-nUnJemi^ 

t'nfplls^ 

Son" 6 ^ * * *" eXP ' ainin9 3 ^ embodi — * the card manufacturing method of the present 

Son F,G ' ^ 3 dia9ram eXPlainin9 3 SiXth emb ° diment of the card manufacturing method of -the present 
SactLg^ 
SSgaTad^e^ 

SS2,. 25 fe 3 bl0Ck diaaram °* a system to which the card stack reader of the present invention is 

[0057] FIG. 26 is a diagram for explaining a pitch of the read code 20 

monJor ££2 " 9 ** eXP ' ainin9 8 re,ati0 " ShiP readi " 9 ° f "» read Code 20 * « and the 

S iS 3 dia9ram f ° r eXP ' aining 8 relationshi P the read '"9 - the read code 20 of the card 12 and the 

m 0 o°nSr ZS. " ' *" ' " the read COde 20 of the card « a " d the 

E2 , F d!ca 2 o 7 n D * 3 *" * ^ ° f the read code 2 ° " »he card 1 2 and the 

SSr in F d G a 2 o 8 n A ' di39ram ** ***** ' re ' ati ° nShiP readin9 ° f the read code 20 ° f the card 12 and the 
S indfcaSn 6 " 8 ""'^ f ° r eXplaini " 9 3 relationshi P «• read '"9 of the read code 20 of the card 12 and the 
mo°nSr " * *" eXP ' ainin9 8 re ' ati ° nShiP the -** ° f the read «- 2 ° - the -d 1 2 and the 

m^in^afo? ' eXPbi " in9 3 re,at ''° nShiP the read ' n9 ° f the read code 2 ° * *. card 12 and the 

m 0 achL 1 S 30 fe 8 ' ^ eXP,ainin9 an advertseme "t displaying process performed by a CPU 1 71 of a game 
Socage nTSium Si ^ ^ ° f ^ ■"*»*"- of * e aame * the invention including a rewritab.e 
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[0068] FIG. 32 is a perspective view of the card for explaining a seventh embodiment of the card manufacturing 
method of the present invention. 

[0069] FIG. 33A is a top view of a fourth embodiment of the card case of the invention when the printing is performed 
with a roller. 

s [0070] FIG. 33B is a cross-sectional view of the fourth embodiment of the card case of the invention when the printing 
is performed with the roller. 

[0071] FIG. 33C is a side view of the fourth embodiment of the card case of the invention when the printing is per- 
formed with the roller. 

[0072] FIG. 34 is a diagrarrufor explaining a seventh embodiment of the card manufacturing method of the present 
10 invention. 

[0073] FIG. 35 is a diagram for explaining operation of a rotary stage 236 in the seventh embodiment. 

[0074] FIG. 36 is a diagram for explaining a variation of the seventh embodiment of the card manufacturing method 

of the invention. 

[0075] FIG. 37 is a diagram of a fourth embodiment of the card stack reader of the invention. 
15 [0076] FIG. 38 is a flowchart for explaining a first embodiment of an image reading process performed by an image 
recognition device 256. 

[0077] FIG. 39 is a flowchart for explaining a second embodiment of the image reading process performed by the 
image recognition device 256.^ 

[0078] FIG. 40 is a diagram for explaining the format of a second embodiment of the read code 20. 
20 [0079] FIG. 41 is a diagram for explaining a pattern of the read code 20, the intensities and the absolute values of 
the differential. 

[0080] FIG. 42 is a flowchart for explaining a code recognition process performed by the card stack reader of the 
invention. 

[0081] FIG. 43 is a diagram showing an example of 3 dots selected by a notse<;ut filter in the card stack reader of 
25 the invention. 

[0082] FIG. 44 is a diagram showing an example of 3 dots renewed by the noise-cut filter in the card stack reader 
of the invention. 

[0083] FIG. 45 is a diagram for explaining operation of a spherical aberration correcting filter in the card stack reader 
of the invention. 

30 [0084] FIG. 46 is a diagram for explaining operation of a spherical aberration correcting filter in the card stack reader 
of the invention. 

[0085] FIG. 47 is a diagram for explaining operation of a spherical aberration correcting filter in the card stack reader 
of the invention. 

[0086] FIG. 48 is a diagram for explaining operation of an inclination correcting filter in the card stack reader of the 
35 invention. 

[0087] FIG. 49 is a diagram for explaining operation of an inclination correcting filter in the card stack reader of the 
invention. 

[0088] FIG. 50 is a flowchart for explaining an inclination correcting process performed by the card stack reader of 
the invention. 

40 [0089] FIG. 51 is a flowchart for explaining a card separation process performed by the card stack reader of the 
invention. 

[0090] FIG. 52 is a flowchart for explaining the card separation process performed by the card stack reader of the 
invention. 

[0091] FIG. 53 is a diagram for explaining the card separation process performed by the card stack reader of the 
45 invention. 

[0092] FIG. 54 is a flowchart for explaining an x-coordinate computation process performed by the card stack reader 
of the invention. 

[0093] FIG. 55 is a diagram for explaining the x-coordinate computation process performed by the card stack reader 
of the invention. - 

50 [0094] FIG. 56 is a diagram for explaining a determination process performed by the card stack reader of the inven- 
tion. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

55 [0095] FIG. 1 is a perspective view of a stack of cards read by the card stack reader of the present invention. Each 
card 12, which is one in the stack 10 of cards, has a read code 20 along each of peripheral side edges 13 and 14 of 
the card 12 t which are short sides of the rectangle of the card. The read code 20 is provided to identify the card 12, 
and the read code 20 is recorded to the card by printing or the like. Alternatively, the read code 20 may be provided 
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code 20 incudes £SSH Tto G6 5 ic Ta^ Sl'b^ I?, ? Sh0Wn h RG - 2 (A > and < B >" ™ d 
peripheral side edge of the card, dafa bte D1 ,oD ^each tovidedfn ' * 9 ™ n POSitions on the 

5 parity bit P1 provided between two of the gu de bttl G?to S rJESS 1° *! «?* ^ G1 1 ° G6 ' and a 
bits G1 to G6 from each of the extreme ends of the peripheral's de edS^^*"? 1, diSta " CeS ° f the suide 
to D1 0 in the read code 20, when a portion of a certa? f dat J ^ !l of the card are f,xed. Among the data bits D1 
the value one, and when a portion oTa ce^^ 

the value zero. 18 not printed Wllh Ink ' the corresponding data bit represents 

or the ace of hearts. IniSZ^*^ 1,16 ^ SUCh 88 the ace - ^es 

ro«srrr DitoDioofftecor ^^^ 
« ^amS::^^ 

the data bits D1, D3, D6, D7, D9 and D10 represent t^ 

to each card with a fluorescent material (e a ink us«l to *rZf E If If sent ernbodlm ent, the read code is printed 
that generates a light ray havinq a wrvelen^mTonn^fh P , 9U ' dS b ' tS a " d the value -°ne data bits to the card) 
(ultravioiet, light, id uXTv^ 
*> performed by increasing the intensity of the irradiation tarTon tho 5 9 J J* COde fr ° m ^ Card can be easil V 
perceptible to the user and the illegal «pS*3^ti?12 w *" 00de °" the eard is not 

includes the guide bits provided JS^S^^Z^^^^ " °°* °" "* ^ 

card can be easily determined by using the guide bte for each card " " ""^ Signal rcad ^ m the 

- f-nln^nTS ZnLT T ^ ~ - der 30 - - 

reader 30. The sides 1 0A and ^rtttMt^^OwMTOSI^ttiri^"* "? ^ inSerti ° n inU>t 32 int ° the Card 8tack 
by the insertion inlet 32 before Se inseifon A^ shownT RG 3B th T °2? ^ 32 9nd are restrict6d 

arranged in an a.igned condition, and the readlde ^^oTread from eachtro J nT ° f ■""* 10 are 

[01 00] FIG. 4 is a cross-sectional «f = « ~T u 1 h Card by the card stack reader 30. 

*» shown in RG. 4.1n thTc^Sr^SO of Z^JTZV** °" d ** - d * ° f the P r6S6nt As 
insertion inlet 32.-A ho^SZlSS SE^n,? 10 ' S i0Serted «"»«*• «• 

is turned ON by the insertion of h caT I sSk 10 and flZS! i T 36 therein " Th6 UV ,am P 36 

where the read codes 20 are recortS to S rl^ f Irrad| ates the penpheral side portion of the card stack 10 
excited UV light. r^^^^S^^J an UV **■ * the irradiation with the 

each card 12 in the stack 10 grated from the guide brts and the value-one databits or the parity bit of 

finer 37 is in a laminated structure including a rst flrter and S £cto E "S^ ° f I" 6 im3g6 S6nS ° r38 - The 
second filter cuts off a blue light. The reflection St in whiS SI If ^ CUtS ° ff 8 UV M 9 ht ' and the 

filter 37 is incident to the image s^^^^^^^l^:^^ are removed by the optica. 

-^'-gesignai.suppLfromthe^ 
^eLh^ror^^^^ 

image sensor 38. The card ?2?S!?^?E^ *e oalrtT" When W " 9ht * mM t0 the 
fluorescent substance, a blue light nm t^^^Z^^^^ 6 source material of the card 12 contains a 
filter of the optical f ilte 37 is p^^^S^SS^ 1 2 T" I ' S With 3 UV "9 ht - 706 second 

light when the blue light is incident to L mage sensor 38 The lo" ^ U ° m the ref,6Ct,on 

upon the irradiation, a light my havin^rjZ^Tnolr'tl " UOreSCenl materia ' of *e read code 20 generates, 

direction of the stack 10. V d,rect,on of the ,ma 9e s.gnal corresponds to the card stacking 

each 12 k to„ m . siep S12 dil/nnlnM Z »?!Lh ?f ?.! 9 • 9 "*' ' he ' * e<a " >n ' Tl » t,,i<!k " ess ■>• 
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the data bits D1 to D10 and the parity bit PI (adjacent to the guide bits G1 to G6) in the pattern of the read code 
indicates the value one or the value zero. 

[0106] . After the step S14 is performed, step S16 performs an error detection based on the data bits D1 to DtO and 
the parity bit P1 in the pattern of the read code. Step S18 stores the results of the image reading, together with, the 
5 results of the error detection, into a memory of the image recognition device 40. Alternatively, when an error is detected, 
the control may be transferred to the above step S10. After the step S16 is performed, step S20 determines whether 
the image reading of all the cards in the stack is done. After the image reading of ah the cards in the stack is complete, 
the code recognizing process ends. 

[0107] FIG. 6 is a perspective view of another embodiment of the stack 10 of cards read by the card stack reader of 
10 the present invention. As shown in FIG. 6, each card 12, which is one in the stack 10 of cards, has a read code 50 
along a peripheral side edge 15 of the card 12, which is a long side of the rectangle of the card. The read code 50 is 
recorded to each card 12 in order to identify the card 12. The read code 50 includes data bits D1 to D5. The distances 
of the data bits D1 to D5 from each of the extreme ends of the peripheral side edge of the card are fixed. In the present 
embodiment, the data bits are arrayed apart from each other by a predetermined distance along the peripheral side 
15 edge. However, the present invention is not limited to this embodiment. 

[0108] In the present embodiment, the value-zero data bits of the read code (D1 to D5) are printed to the card with 
an ink that generates a red light ray by irradiation of an excited UV light, and Is.colortess under a visible light. The 
value-one data bits of the read code (D1 to D5) are printed to the card with another ink that generates a green light 
ray by irradiation of an excited UV light, and is colorless under a visible light. In FIG. 6, the value-zero data bits of the 
20 read code 50 are indicated by the vertical stripe lines, and the value-one data bits of the read code 50 are indicated 
by the shaded lines. The read code 50 on each card 12 is not perceptible to the user, and the method of the card code 
recognition is not easily found by the user. 

[0109] In the card stack 10, the read code 50 is provided at the peripheral side edge of each card 12 on the back 
surface of the card. The respective read codes 50 of the cards 1 2 are arrayed apart from each other in the card stacking 
25 direction, and the image reading of the respective codes from the cards 1 2 in the stack 1 0 can be accurately and easily 
performed. 

[0110] FIG. 7 shows a first embodiment of the card manufacturing method of the present invention. In a case in which 
the thickness of the card 1 2 is small, the following card manufacturing method is used. After the read code 50, including 
the data bits D1 to D5, is printed to a portion adjacent to the peripheral side edge of the card 12 on the back surface 

30 thereof, the card 1 2 is cut along a straight line 55 passing through the coded-printed portion to form the peripheral side 
edge of the card 12 where the read code 50 is printed. By this manufacturing method, it is possible to produce the card 
1 2 of FIG. 6 in which the read code 50 is provided at the peripheral side edge 1 5 of the card on the back surface thereof. 
[0111] The source material of the read code 20 is not limited to the fluorescent material. Alternatively, the read code 
20 may be printed to the card using normal ink. Moreover, the read code 20 may be printed to the card with an ink that 

35 generates an infrared light ray or a visible light ray by irradiation of an excited UV light, and is colorless under a visible 
light. By such embodiment, the read code 20 on each card 12 is not perceptible to the user, the method of the card 
code recognition is not easily found by the user, and the illegal reproduction of the read code 20 or the card 12 is 
prevented. 

[0112] FIG. 8 shows a second embodiment of the card stack reader of the present invention. As shown in FIG. 8, in 
the card stack reader of the present embodiment, the card stack 10 is provided with the four sides of the cards being 
aligned. An image sensor 60 is provided to stratghtly confront the peripheral side portion 1 4 of the card stack 1 0 where 
the read code is printed to each card 12. A dichroic mirror 62 is provided between the card stack 10 and the image 
sensor 60, such that the surface of the dichroic mirror 62 is inclined at 45 degrees to the optical axis of the image 
sensor 60. A UV lamp 64 is provided so that the optical path of a UV light emitted by the UV lamp 64 crosses the optical 
^5 axis of the image sensor 60 at right angles. A reflector plate 66 is attached to the UV lamp 64 In order to direct the UV 
light of the UV lamp 64 toward the dichroic mirror 62. The reflector plate 66 serves to prevent the scattering of the UV 
light in different directions than the direction toward the dichroic mirror 62. 

[01 13] In the present embodiment, the read code 20 is printed to each card 1 2 with an ink that generates an infrared 
or visible light ray by irradiation of an excited UV light, and is colorless under a visible light. The dichroic mirror 62 

50 serves to reflect a UV light and transmit an infrared or visible light ray. 

[0114] The UV light emitted by the UV lamp 60 is reflected at the dichroic mirror 62, and this reflected UV light is 
incident to the peripheral side portion 1 4 of the card stack 1 0 at right angles. The infrared or visible light ray is generated 
from the read code 20 of each card by the irradiation of the UV light, and this infrared or visible light ray passes through 
the dichroic mirror 62 and is incident to the image sensor 60. The image sensor 60 generates an image signal from 

55 the received light. 

[0115] In the present embodiment, by using the dichroic mirror 62, the peripheral side portion 14 of the card stack 
10 can be irradiated with the UV light that is incident to the peripheral side portion 14 at right angles, and the infrared 
or visible light ray, generated from the read code 12 of each card, can be incident to the image sensor 60. The image 
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«T. the — of the card S tac k 10 are 
dichroic mirror 62 serves to prevent ^ be eliminated. Furthermore, the 

the undesired UV light J^TZi^ SlSSr ^ Mnced ^ ^ the reflection light when 

[0116] Alternatively, a line sensorthat scans the peripheral side eda*. id of th* ... l. «„ 
of the image sensor 60 in the card stack reader of the present embodiment JLEZ^- ? USed inSte3d 

to transmit a UV light ray and reflect an infrared ™ til? embodiment. Furthermore, a dichroic mirror that serves 

theposKionofJima^ 

[0117] FIG. 9 shows a third embodiment of the card "stack readeTof ^ £lZt r ™?*' exchan 9 ed - 
card stack reader of the present embodiment the cSd Sc S S^ ,. ?' Asshown in FIG. 9, in the 

edge of the card 12 where the ?ead £5T» is panted 9 9 ^ed-pnnted portion to form the periphera. side 

code 20 is printed to each cSd A S ?£ x^eZTu^^TT ° f thS C3rdS 12 Where the read 

upper direction. An infrared or visible ,g?ra^ 

U V light, and this infrared or visible liaht rav is L-uZ t« th 6ach card by me '"Nation of the 

image signal fmm the receded light " *" SenSOr 6 °- ^ ima 9 e — « 6 ° derates an 

[0119] In the above-mentioned embodiment, in order to hold the card stark mwfth«h „ 

and the remaining two sides thereof inclined the rarri 1 h the s,des thereof ali 9 ned 

bodiment of the card holdeT n RG hS£T112 Z^** 3 ^ h ° ,der RG - 11 shows a flrat e ^ 
the card ho,de. The card ho,de, Z "the ^^^^^1^ ""T Jf"- 3 ** «™ " 
and 71 . The side portions 70 and 71 are inclined reiathTto ?i!Tk 1 base portion 69 and side portions 70 
holds the card stack 10 with the two s Jes belno atS and fh P ° rt, ° n * ^ Card ho,dar <™* embodiment 
(A), the card stack 10 is brought into Sted^^^Sld^ to^! B 1^r > SideS in A Clined ^ s "own in FIG. 11 
read code 20 of each card is exposed in the posZ bZw^n the ^lontolT «?T .T" ™* 1 1 <B) ' 

K^oTo^ 

good efficiency. 9 ad,n9 ° f the Codes 20 from the cara sta <* 1 0 can be performed with 

to each of a control circuit S^SKwSS swt £ SeT£h76 is ""^ 3 74 

78, and an output of the charging circuit 78 is connoted to each oTa ISh ™ f 3 " mpUt ° f 3 Ch3rgin9 circuit 

79. The switch 77 is connected to each of Z^nlTZ ™ 80 3 seGOnda 'y battery (or a capacitor) 

An output of the curren! "oZ^" ^^^£^ f 8,1 ^ ° f 3 CUrr6nt Hmitin 9 ci ™* 83 
40 is connected to the lamp 84. is connected to a lamp 84 which is, for example, a UV lamp. The switch 80 

[0122] In the present embodiment, a power (5 V/800 mA at the mavi m ,, m \ t, 

charging circuit 78 performs the charging of the secondary battel 79 ^ 6 Ch3r9 ' n9 ^ 78 ' and the 

mA current issuppiied from thete^ 

74 is supplied to the lamp 84 through the current SnX^liTStf "* CUrrentfrom the 
secondary battery 79 to the lamo 84 Tho ^rH f Further, the 300 mA current is supplied from the 

reading oTthe read I co* 20 ' r6ader " ° Perati ° nal thfe COndition ' and ca " P^orm the image 

RG! 13A il^rt view IS^'^T 8 ^ ^ th K 6 ^ h ° ,der the — ^ — of 
card holder of the present JEZ^ S F ri^CZr^SSSE' f th ^ fe 3 ^ ° f ^ 
shown, the card holder of the present embodiment o^ZTST £E ^0^^ 
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front plate 93 a lop plan 94 and a pressure member 95. 

[0126] The side portions 91 and 92 are provided on the base portion 90, and the side portions 91 and 92 confront 
each other to lorn a width between them that is slightly larger than the width of the card 12. The side portions 91 and 

92 serve to arrange the two sides of the card stack 10 in an aligned condition. The front plate 93 is an inverted U- 
5 shaped member mciudmq a cut-out portion 93A. The front.plate 93 is provided on the base portion 90. The side ends 

of the front plate 93 arc bonded to the side portions 91 and 92. The width of the cut-out portion 93A is set to be smaller 
than the width of the card 12. The card stack 10 is inserted from the right side of FIG. 13A to the card holder, and 
brought into contact with the back surface of the front plate 93. The read code 20 of each card of the card stack 10 is 
exposed in the cut-out portion 93A of the front plate 93, and the read code 20 is read by the image sensor 60. 
io [0127] The top plate 94 is placed onto the side portions 91 and 92 and fixed thereto. As shown in FIG. 13C; the 
pressure member 95 is snugly inserted into the place surrounded by the side portions 91 and 92 and the front plate 

93 and the top plate 94 The pressure member 95 is movable in vertical directions as indicated by the arrows in FIG. 
13B. After the card stack 10 is inserted to the card holder, the pressure member 95 exerts pressure on the upper 
surface of the card stack 10 where the read code 20 is provided. In such a condition, the left ends of the base portion 

is 90 and the prcssjrc member 95 are slightly shifted in the right direction from the left end of the card stack 10 such 
that the shadows ot the base portion 90 and the pressure member 95 do not affect the image reading of the read codes 
of the cards. * ; 

[0128] According to the above-described embodiment, even when each card of the card stack 1 0 has a curling, the 
upper surface of the card stack 10 is pressed by the pressure member 95, and the accuracy of the image reading by 

20 the card stack reader is increased. 

[0129] FIG. 14A is a front view of a first embodiment of a card case in the card stack reader of the present invention. 
FIG. 1 4B is a side view of the first embodiment of the card case. As shown, the card case of the present embodiment 
generally includes a main body 100 and a lid member 102. The main body 100 contains the card stack 10 inserted 
thereto. In the main body 1 00 ? a spring member 1 01 that exerts pressure on the cards of the stack 1 0 in a card stacking 

25 direction is provided On the bottom surf ace of the main body 1 00, a grooved portion 1 00A is provided so as to inhibit 
the peripheral side edges of the cards where the read codes are provided from touching the card case. Furthermore, 
on the bottom surface of the lid member 102, a grooved portion 102A is provided so as to inhibit the peripheral side 
edges of the cards where the read codes are provided from touching the card case. The ends of the grooved portions 
1 00A and 102A are curved so as to prevent the damaging of the card stack 1 0 when it contacts the card case. 

30 [0130] FIG. 15 is a perspective view of a second embodiment of the card case in the card stack reader of the present 
invention. As shown, the card case of the present embodiment generally includes a main body 100 and a lid member 
102. The internal structure of this card case is the same as that of the card case of FIG. 14. Apart from the previous 
embodiment, the card case of the present embodiment includes an access window 104 provided at a position corre- 
sponding to the peripheral side portion of the card stack 10. The access window 1 04 extends from the bottom surface 

35 1 00B to the side surface 1 0OC of the main body 1 00. The grooved portion 1 00A as in the previous embodiment is not 
provided in the card case of the present embodiment. 

[01 31 ] The read code 20 provided at the peripheral side edge 1 3 of each card of the card stack 1 0 is exposed at the 
access window 104. According to the present embodiment, the card case containing the card stack 10 is inserted to 
the card holder of FIG. 13, so that the image reading of the read code 20 from the card stack 10 can be performed. 

40 [01 32] FIG. 1 6A, FIG. 1 6B and FIG. 1 6C shows a third embodiment of the card case in the card stack reader of the 
invention. FIG. 16A is a front cross-sectional view of the card case of the present embodiment. FIG. 16B is a front 
cross-sectional view of a main body 110 of the card case of the present embodiment. FIG. 16C is a top view of the 
card case of the present embodiment. The card case of the present embodiment generally includes a main body 110 
and a tid member 112. The main body 110 contains the card stack 10 inserted thereto. In the main body 110, a spring 

45 member 1 14 that exerts pressure on the cards of the stack 10 in a card stacking direction is provided. The lid member 
1 12 is integrally connected to the main body 1 00, and the lid member 1 1 2 covers an exposed portion of the card stack 
that is not contained in the main body 100. According to the present embodiment, with the lid member 112 being 
removed, the card case containing the card stack 1 0 is inserted to the card holder of FIG. 1 3, so that the image reading 
of the read code 20 from the card stack 1 0 can be performed. 

so [0133] FIG. 17A, FIG. 17B and FIG. 17C show a second embodiment of the card manufacturing method of the 
invention. FIG. 1 7A is a top view of the card for explaining the card manufacturing method of the present embodiment. 
FIG. 1 7B is a cross-sectional view of the card for explaining the card manufacturing method of the present embodiment. 
FIG. 1 7C is an enlarged cross-sectional view of the card for explaining the card manufacturing method of the present 
embodiment. 

55 [0134] By using a screen printing method or an offset printing method, the read code 20 including a set of bars is 
printed to the surface of the card 12 shown in FIG. 17A such that the read code 20 crosses a cut-off line 120. The 
printing of the read code 20 is performed such that the ink deeply penetrates the card 1 2. After the card 1 2 is cut along 
the cut-off line 120 as shown in FIG. 17B, the area of the read code 20 that remains in the card 12 can be increased. 
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code 20 is printed to the peripheral side edge 14 of the card 12 between the black dots 150 and 151 . The accuracy of 
the image reading of the code 20 from the card 12 is increased. 

[0147] Next, a description will be given of a fifth embodiment of the card manufacturing method of the invention. In 
the present embodiment, paper containing a fluorescent pigment is used as the materia] of the card, and the read code 

5 20 is printed to the card with an ink (the pigment is carbon) that cuts off a fluorescent light. The pigment is electrically 
charged, and the ink is spayed to the paper by ah electromagnetic force. The ink is fixed to the paper by applying a 
fixing liquid. In an alternative manufacturing method, the printing portions of the peripheral side edge of the card are 
covered with a mask : and the ink is sprayed through the mask to the card by using an air brush. Further, in an alternative 
manufacturing method, a normal paper is used, and the portions other than the printing portions of the peripheral side 

io edge of the card are masked with a transparent resin material. The fluorescent ink is applied to the entire peripheral 
side edge of the card, and the fluorescent ink at the masking portions is removed later. 

[0148] FIG. 22 (A) and FIG. 22 (B) show a sixth embodiment of the card manufacturing method of the presentjn- 
vention. As shown in FIG. 22 (A), the read code 20 is printed to the peripheral side edge of the paper piece 155 with 
the ink by a silk-screen printing such that the thickness of the ink is made as large as possible. The paper piece 155 
is is attached to the base paper 156. The coating sheets 157 and 158 are attached to the upper and lower surfaces of 
the base paper 1 56 such that the upper and lower surfaces of the read code 20 are concealed by the coating sheets 
157 and 158. 

[01 49] As shown in FIG. 22 (B), according to the above card manufacturing method, the area of the read code 20 in 
the paper piece 155 can be increased, and the image reading of the read code 20 can be more easily performed. 

20 [0150] FIG. 23 is a perspective view of the card for explaining a variation of the sixth embodiment of the card man- 
ufacturing method of the present invention. As shown in FIG. 23, the read code 20 may be printed to the peripheral 
side edge of the base paper 156 with the ink by a silk-screen printing such that the thickness of the ink on the base 
paper 1 56 is made as large as possible. The coating sheet 1 57 is attached to the upper surface of the base paper 1 56 
such that the upper surface of the read code 20 is concealed by the coating sheet 157. 

25 [0151] Examples of the materials of the ink that is used to print the read code 20 include not only a fluorescent ink 
but also a tight storage material. The light storage material is a light storage substance that stores the light energy 
when it is irradiated with light for a certain period, and emits, after the irradiation of light, the stored light According to 
the present invention, the read code 20 may be recorded to the peripheral side edge of the card with the light storage ink. 
[0152] FIG. 24 is a flowchart for explaining a code recognition process performed by the card stack reader when 

30 reading the read code 20 printed to the card with the light storage ink. 

[0153] As shown in FIG. 24, at a start of the code recognition process, step S30 turns the UV lamp 64 (the light 
source) OFF and turns the image sensor 60 (the imaging unit) OFF. Step S32 determines whether the card stack 10 
is set in the card stack reader. When the card stack 1 0 is set, step S34 turns the light source ON so that each card of 
the card stack 1 0 is irradiated with the UV light for a certain period. In the step S34, the image sensor 60 remains in 

35 the OFF state. Step S36 turns the light source OFF and turns the image sensor 60 ON. Step S38 performs the recogr 
nition of the read code 20 of each card of the card stack 1 0. The code recognition that is essentially the same as that 
of FIG. 5 is performed in the step S38. After the step S38 is performed, step S40 turns the image sensor 60 OFF. The 
code recognition process of this embodiment ends. 

[0154] In the present embodiment, the period in which the light source is turned ON does not overlap the period in 
40 which the image sensor 60 is turned ON. Suppose that the consumption current of the light source is 600 mA and the 
consumption current of the image sensor is 500 mA. It is adequate that the consumption current of the entire card 
stack reader of the present embodiment amounts to 600 mA. 

[0155] FIG. 25 is a block diagram of a network system to which the card stack reader of the present invention is 
applied. As shown in FIG. 25, the card stack reader 1 60 reads the code from each card of the card stack 1 0 that is set 

45 in the card stack reader, and supplies the code information to an input interface 1 74 of a game machine 1 70. The game 
machine 170 generally includes a CPU 171 , a program memory (ROM) 172, a data memory (RAM/flash ROM) 173, 
the input interface 174, a display control unit 175, a sound control unit 176, and a communication interface 177. 
[0156] In addition to the card stack reader 160, an input device 1 78 is connected to the input interface 174 of the 
game machine 170. The input device 178 is, for example, a joy stick or others. The display control unit 175 outputs an 

50 image signal to a monitor 1 79 so that the image is displayed on the monitor 1 79 in accordance with the image signal. 
The sound control unit 176 outputs a sound signal to a speaker 1 80 so that the sound is generated by the speaker 1 80 
in accordance with the sound signal. The communication interface 177 of the game machine 170 is connected to a 
server 1 90 (server computer) through a network 1 85. In addition to the game machine 1 70, other game machines 195 
are connected to the server 190 through the network 1 85. 

55 [01 57] The game machine 170 uses the card stack reader 1 60 to receive the read code 20 of each card of the card 
stack 10. The game machine 170 checks that the received code matches with one of read codes of the cards stored 
in the game program of the program memory 172, and performs the image/sound control and function control in ac- 
cordance with the received code of the card by controlling the monitor 1 79 and the speaker 1 80. As described above, 
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160 * nrt ,ho °' her 9 ame machines 195 are connected to the server 190 through the network 185 

mi«i o C ' Cm0,C i0Ca, '° nS Can enJoy p,ayin 9 the card 9 ame a * same time. ' 
[0158] Flo 26 is a diagram (or explaining a pitch of the read code 20. As shown in FIG 26<A>and.En th*ni^h«f 
the read code 10 ol a prem.um card is different from the pitch of the read code 20 o a normal ct n uL S'rfoZnfthi 

SI fL ^£" 9 l °H ,he Pre ??K t inVe ? ti0n ' by differentia «ng »» upper and lower peripheral edges of the card 12 and 
the front and bac* surfaces of the card 12, the meaning and function of the card 12 are chanaed FIG 27A «w 
27B show a relat.onsr.ip the reading of the read code 20 of the card 1 2A and the monitor 21 c ' f 

graphic pattern 01 « gio charade, coiresponaing to the co* 20. Tl» caw stack reacl, 160 taadi nTtJoo 20 2^ 

of the card 12A and the monitor indication. In the example of FIG paa th^orHioA k *u ■ L. 
character, and the image of the robot character is d^.ayed^n ^0^7^,0 26B SKfST °' t"? 
reading of tho road code 20 o, the card 1 2B and the monL ££££ 
he graph* pattern of a gin character, and the image of the girl character is displayed on the mfn^M 79 
0162] As^hown ,n FIG. 28C. when the cards 12A and 12B in combination are read by the ci?d stack reader 160 

2TS t™T™ c wtr er fe T layed on the mGnitor 179 - Further - as shown in ™ ISES n apta * « 

thltJ 9 f ^ ,hS names of special baseball athletes, are read by the card stack reader 160 

the .mage correspond.ng to the baseball team is displayed on the monitor 1 79 ' 

tisement. After the step S60 is performed, the process of FIG 30 ends »««ua.ng no aaver 

JS, . FU "" Sr ' f 0 """""' 10 ,Be P ,esen > invention, mo game machine may includes a storage unit »hich stores a 

[0169] FIG. 32 is a perspective view of the card for explaining a seventh embodiment of the card manufacturing 
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method of the present invention. As shown in FIG. 32, a disc-like roller 210 carries the ink which is used to print the 
read code (corresponding to one bit) to the peripheral side edge of the cards 12 in the card stack 10. By moving the 
roller 120 in the direction indicated by the arrow in FIG. 32, the read code is recorded to the peripheral side edge of 
each card of the card stack 10. By performing the printing of the read code. using the roller 210, it is possible to make 

5 the width of the read codes ot the cards in the card stack 10 uniform. 

[0170] FIG. 33A is a top view of a fourth embodiment of the card case of the present invention when the printing is 
performed with the roller. FIG: 33B is a cross-sectional view of the fourth embodiment of the card case when the printing 
is performed with the roller. FIG. 33C is a side view of the fourth embodiment of the card case when the printing is 
performed with the roller. As shown, the card case 220 of the present embodiment is a cylindrical member having a 

10 rectangular cross-section. A rear-surface opening 221 is provided at the rear surface of the card case 220, and the 
card stack 1 0 is inserted from the opening 221 to the card case 220. A front-surface opening 222 is provided at the 
front surface of the card case 220, and stoppers 223 and 224 are provided at the ends of the front-surface opening 
222. One of the four sides of each card of the card stack 1 0 is brought into contact with the stoppers 223 and 224! The 
peripheral side edges of the cards 12 are arranged in an aligned condition, and the peripheral side edges of the cards 

15 12 are. exposed from the opening 222. A screw 225 is fastened to a pressure member 226, and when the screw 225 
is fastened to push the pressure member 226 so that the pressure member 220 exerts pressure on the cards 12 of 
the card stack 1 0 in the card stacking direction. The misalignment of the cards can be prevented. 
[0171] FIG. 34 shows a seventh embodiment of the card manufacturing method of the present invention. As shown 
in FIG. 34, a z-stage 232 is fixed to a base member 230. The z-stage 232 is provided to hold the card case 220 that 

20 contains the card stack 10. When the read code is printed to each card of the card stack 10, the card case 220 is 
moved relative to the roller 210 in the z axis direction by the z-stage 232. Further, the y-stage 234 is provided on the 
base member 230. When the read code is printed to each card of the card stack 1 0, the card case 220 is moved relative 
to the roller 210 in the y axis direction by the y-stage 234. Further, a rotary stage 236 is provided on the y-stage 234, 
and the rotary stage 236 is rotated around the shaft 238 fixed to the y-stage 234. The shaft 240 is fixed to the opposite 

25 end of the y-stage 234, and the roller 210 is rotatably supported on the shaft 240. 

[0172] FIG. 35 shows operation of the rotary stage 236 in the seventh embodiment. As shown in FIG. 35, the shaft 
241 is provided at a position apart from the shaft 236 of the rotary stage 236, and one end of a spring 242 is fixed to 
the shaft 241. The other end of the spring 242 is fixed to shaft 243 which is provided on the y-stage 234. When the 
rotary stage 236 is rotated to the position (indicated by the solid line in FIG. 35) apart from the card stack 1 0, the rotary 

so stage 236 pulls the spring 242 and applies the ink to the roller 21 0. When the rotary stage 236 is rotated by the force 
of the spring 242 to the position (indicated by the dotted line in FIG. 35) contacting the card stack 10, the roller 210 is 
brought into contact with the peripheral side edge of each card of the card stack 1 0 so that the read code is printed to 
the card with the ink. 

[0173] In the present embodiment, the card case 220 which contains the card stack 10 is attached to the z-stage 
^5 232. and the z-stage 232 is moved in the z-axis direction so that the z-stage 232 is set to the printing position. After c 
th»s the rotary stage 236 is rotated so that the roller 21 0 is brought into contact with the peripheral side edge of each 
card of the card stack 10 that is open from the front-surface opening 222 of the card case 220. After this, the y-stage 
234 is moved in the y-axis direction so that the read code is printed to the card with the ink supplied by the roller 210 
while the roller 210 is rotated. 

-*o [0174] FIG. 36 shows a variation of the seventh embodiment of the card manufacturing method of the invention. As 
shown in FIG. 36. a plurality of disc-like rollers 21 0a through 210e are provided and each roller has the rotation shaft 
arranged in the x-axis direction. The rollers 210a through 21 Oe are arranged at intervals of a given distance in the y- 
axis direction. The respective positions of the rollers 210a through 21 Oe, shifted in the x-axis direction, correspond to 
the respective bits of the read code recorded to the card. 

45 [01 75] Two rails 245 and 246 are provided above the rollers 21 0a through 21 Oe and they are extending in the y-axis 
direction. The card case 220 that contains the card stack 1 0 is interposed between the rails 245 and 246 and provided 
on the rollers 21 Oa through 21 Oe. In this condition, the card case 220 is moved in the y-axis direction, and the respective 
bits of the read code are printed to the card with the ink by using the rollers 210a through 21 Oe. 
[0176] The cards of the card stack 1 0 are placed in the vertical position, and the peripheral side edges of the cards 

50 are arranged in the aligned condition by the gravity of the cards. The efficiency of the read code printing is increased 
by the use of the plurality of the rollers. 

[0177] FIG. 37 shows a fourth embodiment of the card stack reader of the invention. As shown, the card stack 1 0 is 
inserted into the card stack insertion inlet of the card stack reader 250. In the housing 252 of the card stack reader 
250, a flash lamp 254 is provided. After the card stack 10 is attached to the card stack reader 250, the flash lamp 254 
55 is controlled by the image recognition device 256 so that the peripheral side portion of the card stack 10, where the 
read code of each card is provided, is irradiated with the flash light generated by the flash lamp 254. In the present 
embodiment, the ink which is used for printing the read code to each card is the light storage ink. The flash light, 
generated by the flash lamp 254. is stored into the read code 20 of each card of the card stack 1 0. 
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including the dot of concern and the left and the right dots adjacent to the dot of concern, are selected. 
[0191] FIG. 43 shows an example of the three dots selected by the noise-cut filter in the card stack reader of the 
invention. The number within each of the rectangles in FIG. 43 indicates the intensity of the corresponding for the 
rectangle. The three dots are sorted according to the intensities thereof, and an intermediate-level dot having the 
second largest intensity among the intensities of the three dots is determined. In the example of FIG. 43, the left dot 
having the intensity 21 is determined as being the intermediate-level dot: The renewal of the intensities of the selected 
dots is performed based on the intensity of the intermediate-level dot as shown in FIG. 44. FIG. 44 shows an example 
of the three dots renewed by the noise-cut filter in the card stack reader of the invention. 

[0192] In the flowchart of FIG. 42, step S102 performs a spherical aberration correcting filter process. FIG. 45 shows 
operation of a spherical aberration correcting filter in the card stack reader of the invention. By this spherical aberration 
correcting filter process, the spherical aberration of a read image due to the lens system of the image sensor as shown 
in FIG. 45 (A) is corrected to that shown in FIG. 45 (B). Suppose that the read image consists of 640 x 480 dots. 
[01 93] FIG. 46 shows operation of the spherical aberration correcting filter in the card stack reader of the invention. 
[01 94] As indicated in FIG. 46 (A), in order to transform the coordinates (i, j) of the read image in the original coordinate 
system into coordinates (x, y) in a new coordinate system having the origin (0, 0) at the center of the 640 x 480 dot 
image, the following calculations are performed. 

' x=(i-320) + 0.5 



y = (j-240) + 0.5 

[0195] As indicated in FIG. 46 (B), in order to obtain the distance "d" of the corrected dot from the center of the image 
and the rotation angle "a" of the corrected dot, the following calculations are performed. 

d=(x 2 + y 2 ) 1/2 
a = arctan (y/x) x ^ 0 

a = ardtan ( y / x ) + it x<0 

[0196] Further, FIG. 47 shows operation of the spherical aberration correcting filter in the card stack reader of the 
invention. As indicated in FIG. 47 (A), in order to obtain the source coordinates (xx, yy) corresponding to the coordinates 
(x, y), the following calculations are performed. First, the angle A is determined from the length "d" of the circular arc 
of the sphere having the radius "R". 

A = (d/2 n R)-2 it = d/R 



dd = R x cos (A) 



x x = d d x cos (A) 
yy=ddx sin (A) 

[0197] As indicated in FIG. 47 (B), in order to transform the source coordinates (xx, yy) into new coordinates (ii, jj) 
in a new coordinate system having the origin (0, 0) at the upper left comer of the image, the following calculations are 
performed. 

i i = ( x x + 320 ) - 0.5 
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jj=(yy + 240)-o.5 

27? i ^ . lndl ff ted !? RG - 47 (C) ' the ratk>s of values "VV of the four dots (ii i jj i) (ii M jj n m ■ « l,i , 

V (i. j) =w Ci j x j i_ e) x 

( 1 — j J__e ) 

+ V V ( i i — i + 1 , j x i i__ e x 

j_e ) 

+ W (i i„i, j x d-i i__ e) x 

j J*__e 

j J_e 

J2?*2ST* * ^ UX ~"^"»°" S - «» ™*> « s*o«n ,n FIG. 45 (B> i. obul„ M «„ In , ase 

A = arctan (Z/W) 

x = ( i - 320 ) + 0.5 
y=(j-240) + 0.5 
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cos(A) -siri(A)\ 
sin(yl) cos(^4) 



10 



[0206] After the step S130 is performed, in order to transform the source coordinates (xx, yy) into new coordinates 
(ii : jj) in a new coordinate system having the origin (0, 0) at the upper left comer of the image as shown in FIG. 49 (B), 
step S1 32 performs the following calculations. 



i i= ( x x -*- 320) - 0.5 



15 



jj=(yy-i-240 ) - 0.5 



20 



[0207] After the step S132 is performed, the ratios of the values W W" of the four dots (HJ, JU). OU+1, JU). 
jj_i+ 1 ) and (iij+1» jU +1 ) are determined from the integer portion (iij, jj_i) and the fractional portion (ii_e, jj_e) of the 
coordinates (ii : jj) as shown in FIG. 49 (C). Step S1 34 determines the coordinates V (i, j) of the corrected dot as follows. 
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V (i. j) - VV (I j j_i) x (l-i i_ e ) x 

CI- J J _ e ) 

+ VV ( i i_i + 1 , j j_i ) x i i_ e x 
(.1- J J_e) 

+ VV ( i i_i , j j_i + 1 ) x ( l - i i_ e ) x 
j J_e 

+ VV ( i i_i + 1 , j j_i + 1) x i i_e) x 
j J_e 
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[0208] As a result of the above calculations, the corrected image is obtained with the inclination being eliminated. 
[0209] In the flowchart of FIG. 42, step S1 06 performs an edge intensifying filter process (the Laplacian filter). In this 
process, three dots, including the dot of concern, and the up dot and the down dot adjacent to the dot of concern (or 
the center dot), are selected from the image being processed. The difference in intensity between the center dot and 
the up dot and the difference in intensity between the center dot and the down dot are calculated: and the intensity of 
the center dot is renewed by subtracting the two differences from the intensity of the center dot. For example, when 
the intensities of the up dot, the center dot and the down dot are 131 , 90 and 111 , the intensity of the center dot is 
renewed to 28 (= 90 - 41 - 21 ). 

[0210] In the flowchart of FIG. 42, step S108 performs a card separation process. FIG. 51 and FIG. 52 show the 
card separation process performed at the step S142 by the card stack reader of the invention. 

[0211] In the flowchart of FIG. 51 , step S140 computes a total sum Q (j) of intensity differences of respective two 
dots (which are adjacent in x axis direction) from the intensities V (i, j) of the respective coordinates as in the following 
formula. Suppose that T corresponds to the x axis direction and M j n corresponds to the y axis direction. 
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x_SIZE-l 

Q(/i)= yFa(i,h)*G{i) 



[0223] As indicated in FIG. 55 (B), step S176 calculates the total sum R(k) of the products Fb(i, k) x G(i) as in the 
following formula. The position "k" where the value of the total sum R(k) is the maximum is set to the start-point x 
io coordinate x_s(n) of the read code. The end-point x coordinate x_e(n) of the read code is determined from the start- 
point x coordinate x_s(n) and the reference width + H. 
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R(k)= y Fb(i,k)xG(i) 



20 [0224] As a result of the above calculations, the x coordinate of the card is obtained. 

[0225] After the step S112 is performed, step S114 performs the determination of the data bits DO to D3 and the 
front/back indication bit J of the read code. At this step, it is first determined which of the front surface and the back 
surface of the card is indicated by the front/back indication bit J. When the front surface of the card is indicated by the 
front/back indication bit J and the right region of each of the data bits is set to the high-level intensity as shown in FIG. 

25 56 (A), the value of that data bit is determined as being equal to 0. When the front surface of the card is indicated by 
the front/back indication bit J and the left region of each of the data bits is set to the high-level intensity as shown in 
FIG. 56 (B), the value of that data bit is determined as being equal to 0. In a case in which the back surface of the card 
is indicated by the front/back indication bit J, the determination that is reverse to the above is performed. 
[0226] In the foregoing descriptions, the image sensor 38 corresponds to the imaging unit in the claims, the image 

30 recognition device 40 corresponds to the code recognition unit, the UV lamps 36 and 68 correspond to the light irra- 
diation unit, the card holder in FIG. 11 corresponds to the first card holder, the switch 77 corresponds to the first switch 
unit, the switch 76 corresponds to the second switch unit the switch 80 corresponds to the third switch unit, the sec- 
ondary battery 79 corresponds to the charging/discharging unit, the card holder in FIG. 13 corresponds to the second 
card holder, the step S52 corresponds to the advertisement indication detecting means, the steps S54 and S56 cor- 

35 respond to the advertisement displaying means, the flash lamp 254 corresponds to the flash light irradiation unit, and 
the step S94 corresponds to the image comparison unit. 

[0227] As described in the foregoing, according to the present invention, the imaging unit reads an image from the 
peripheral side portion of the stack of cards, each card having a read code along the peripheral side edge thereof, the 
read code identifying the card, and the code recognizing unit recognizes the read code of each card from the image 
40 read by the imaging unit. It is possible for the card stack reader of the present invention to read the code on the card 
stack as it is. The cards are free from damages and stain, and the reading time is short. 

[0228] According to the present invention, the read code is printed on a surface of each card at the peripheral side 
edge thereof. The card stack reader reads the code from a side portion of the card; 

[0229] According to the present invention, the read code is recorded to each card with the fluorescent material and 
45 the card stack reader includes the tight irradiation unit which emits an excited light to the peripheral side edge of each 
card, such that a fluorescent light Is generated from the peripheral side edge of the card. The intensity of the reflection 
light is increased, and it is possible to easily read thecode from the card. The read code on the card is not so perceptible 
under a visible light. 

[0230] According to the present invention, the card stack reader includes the first filter which cuts off an excited light 
so from the light irradiation unit. The entering of a reflected excited light into the imaging unit is prevented. The reduction 
of the intensity difference in the image signal is prevented. 

[0231] According to the present invention, the card stack reader includes the second filter which cuts off a blue light 
from the light irradiation unit. When the material of the card includes a fluorescent substance, the entering of the blue 
light generated by the fluorescent substance into the imaging unit is prevented, and the reduction of the intensity 
55 difference in the image signal is prevented. 

[0232] According to the present invention, the read code is recorded to the card with a fluorescent material that is 
colorless under a visible light. The read code on the card is not so perceptible under a visible light, and the illegal 
duplication of the read code is prevented. 
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[0250] Acco ding to the present invention, the read code is directly printed to the peripheral side edge of the card by 
spraying of an ink to the peripheral side edge of the card. The stability of the read code on each card can be increased. 
[0251] Acco'dmg to no present invention, a graphic pattern is read from a surface of the card, and a read code 
corresponding to the read graph»c pattern is printed to the card by spraying of an ink to the card: The read code can 
be accurately onnted to the card in ihe presence of the graphic pattern. 

[0252] Acco'dmg to according to Ihe present invention, a printing surface is formed on a front surface and a back 
surface of the card by using an ink that cuts off or absorbs an infrared light or a visible light, and wherein the read code 
is printed to the center of the peripheral side edge of the card with a fluorescent ink that generates an infrared light or 
a visible light The read codesron the cards can be separately and reliably detected by the card stack reader 
[0253] According to the present invention, the card is formed with a source material containing a fluorescent material 
that generates an infrared light or a visible light, and the read code is directly printed to the peripheral side edge of the 
card with an ink tnat cuts off or absorbs an infrared light or a visible light. The read code can be printed to the cards 
using the ink that cuts off or absorbs an infrared light or a visible light. 

[0254] According to the present invention, a plurality of different read codes are printed to the peripheral side edge 
of the card. It is possible that the read code of a single card contains a plurality of different items of information. 
[0255] According to the present invention, the read code at the peripheral side edge of the card recognized by the 
card stack reader from a front surf ace of the card Is different from the read code recognized by the card stack reader 
from a back surface of the card. The illegal duplication of the read code Is prevented. 

[0256] According to the present invention, the read code at the peripheral side edge of the card has a data pitch for 
encoding that varies depending on a kind of the card. The illegal duplication of the read code is prevented. 
[0257] According to the present invention, in the game machine, a character or a function corresponding to a read 
code of each card recognized by the card stack reader is allocated to a card game. The variety of the card game is 
increased. 

[0258] According to the present invention, the game machine comprises a storage unit which stores a value of a 
parameter acquired in a progress of a card game by a character corresponding to the read code of the card recognized 
by the card stack reader and a player identification number. By using the same cards, different players can enjoy 
playing the card game with the increased variety of the card game. 

[0259] According to the present invention, in the game machine, a character or a function corresponding to combi- 
nations of a plurality of read codes of the cards in the stack recognized by the card stack reader is allocated to a card 
game. The variety of the card game is increased. 

[0260] According to the present invention, the game machine is connected to a server via a network; and other game 
machines are connected to the server. Players at remote locations can enjoy playing the card game at the same time. 
[0261] According to the present invention, the read code is recorded to the peripheral side edge of each card with 
a light storage material. It is possible that the irradiation of the code and the imaging of the code occur at different times. 
[0262] According to the present invention, the computer-readable storage medium comprises an advertisement in- 
dication detecting unit which detects whether the read code at the peripheral side edge of each card read by the card 
stack reader includes an advertisement indication, and an advertisement displaying unit which displays an advertise- 
ment in a game screen when the presence of the advertisement indication is detected. The advertisement effects of 
the card game can be increased. 

[0263] According to the present invention, the same read code is printed to the peripheral side edge of each of the 
cards in the stack by using a roller. The read code can be printed to each card with good stability even when the 
peripheral side edge of the card has surface irregularities. 

[0264] According to the present invention, the card case comprises a stopper which arranges the peripheral side 
edges of the cards in the stack in a flattened condition. The read code can be printed to each card with good stability 
even when the peripheral side edge of the card has surface irregularities. 

[0265] According to the present invention, a read code including a plurality of bits is printed to the peripheral side 
edge of each of the cards in the stack by using a plurality of rollers. TTie efficiency of printing of the read code to the 
cards is increased. 

[0266] According to the present invention, the card stack reader comprises a flash light irradiation unit which emits 
a flash light to the peripheral side edge of each card so that the emitted light is stored into the tight storage material of 
the read code. The power consumption of the light source is reduced, and the use of a UV cut filter is not needed . and 
the manufacture is performed with a reduced cost. 

[0267] According to the present invention, the imaging unit reads an image from the peripheral side portion of the 
stack of cards at a plurality of times at intervals of a given period after the flash light is emitted by the flash light irradiation 
unit, and the card stack reader comprises an image comparison unit which compares the images read by the imaging 
unit at the plurality of times. The authenticity of the read code can be detected based on the period of light storage in 
the light storage material. 

[0268] According to the present invention, the read code includes: data bits each indicating a binary value of the 
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Claims 

1. A card stack reader comprising: 

co^S™ T rea K din9 , ^J" 13 ? 6 fr ° m 3 Periphera ' side P° rtion of a stack of cards, each cart having a read 
code along a peripheral s.de edge thereof, the read code identifying the card- and 

a code recognizing unit recognizing the read code of each card from the image read by the imaging unit. 
2 ' sU^Tt^ 

3 ' anX^r^^ 

Sn~^ 

4 ittssxx^ 

5 ' o^t!?? '***' "X*".^ "> <*>»> 3 «*«•> »• cart aec* re.de. Includes . second fitter pre«ided at . from 
portion of the smgmg w to,, second Utter ceding off, blue llgtt, from fhe light llMWIonunit 

rnc^SeC^ 8 ^ StaCk read6r ° f ° f C ' aimS 1 10 3 Wherei " the read «* -orded to the card 

J^? rc ! der aCCOrdin 9 t0 claim 1 where " the card stack reader comprises a first card holder which holds 
Lnd th" LlTno u 1 an inC,ined - ndi,ion such th * »• P^heral side edgeJ of the oarTalXS 225 
and the .mag.ng unrt ,s arranged to straightly confront the ob.iquely stacked periphera. side edges of the carts 

13. A card stack reader according to claim 3 wherein the card stack reader comprises: 

a first switch unit switching on and off the supply of power of an external power source to one of the light 
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irradiation unit and the imaging unit; 

a charging/discharging unit performing charging and discharging of a supplied power; 

a second switch unit switching on and off the supply of the power of the external power source to the charging/ 

discharging unit; and 

a third switch unit switching on and off the supply of a current discharged by the charging/discharging unit to 
the other of the light irradiation unit and the imaging unit. 

14. A card stack reader according to claim 1 wherein the card stack reader comprises a second card holder which 
holds the stack of cards by arranging the peripheral side edges of the cards in an aligned condition and exerts 
pressure on the peripheral side edges of the cards. 

15. A card stack reader according to claim 14 wherein the second card holder cuts off an external light enteringthe 
imaging unit which is arranged to straightly confront the peripheral side edges of the cards in the stack. 

16. A card case which contains a stack of cards read by a card stack reader of claim 1 wherein the card case includes 
a grooved portion that inhibits the peripheral side edges of the cards from touching the card case. 

17. A card case according to claim 16 which contains the stack of cards read by the card stack reader wherein the 
card case includes a spring member which exerts pressure on the cards of the stack in a card stacking direction; 

18. A card case which contains a stack of cards read by a card stack reader of claim 1 wherein the card case includes 
an access window provided at a position corresponding to the peripheral side portion of the stack of cards contained 
in the card case. 

19. A card case which contains a stack of cards read by a card stack reader of claim 1 wherein the card case comprises: 

a main body in which a spring member, exerting pressure on the cards of the stack in a card stacking direction, 
is provided; and 

a lid member integrally connected to the main body, the lid member covering an exposed portion of the stack 
of cards that is not contained in the main body. 

20. A method for manufacturing a card read by a card stack reader of claim 1 , the method comprising the steps of: 

printing the read code to a portion of the card adjacent to a peripheral side edge of the card; and 

cutting the card along a straight line passing through the code-printed portion to form the peripheral side edge 

of the card where the read code is printed. 

21 . A card manufacturing method according to claim 20 wherein the read code is printed to the card with a fluorescent 
ink which generates an infrared light or a visible light, and wherein a card graphic pattern is printed over the read 
code on the card with an in* that is transparent under an infrared light or a visible light. 

22. A method for manufacturing a card read by a card stack reader of claim 1 wherein the read code is directly printed 
on the peripheral side edge of the card. 

23. A card manufacturing method according to claim 22 wherein a same read code is printed to the peripheral side 
edge of each of the cards in the stack. 

24. A card manufacturing method according to claim 22 wherein the read code is directly printed to the peripheral side 
edge of the card by spraying of an ink to the peripheral side edge of the card. 

25. A card manufacturing method according to claim 23 wherein a graphic pattern is read from a surface of the card, 
and a read code corresponding to the read graphic pattern is printed to the card by spraying of an ink to the card. 

26. A card manufacturing method according to claim 22 wherein a printing surface is formed on a front surface and a 
back surface of the card by using an ink that cuts off or absorbs an infrared light or a visible light, and wherein the 
read code is printed to the center of the peripheral side edge of the card with a fluorescent ink that generates an 
infrared light or a visible light. 
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A card stack reader according to claim 41 wherein the imaging unit reads an image from the peripheral side portion 
of the stack of cards at a plurality of times at intervals of a given period after the flash light is emitted by the flash 
light irradiation unit, and wherein the card stack reader comprises an image comparison unit which compares the 
images read by the imaging unit at the plurality of times. 

A card which is read by a card stack reader of claim 1 , wherein the read code includes: data bits each indicating 
a binary value of the read code; a front/back indication bit indicating one of front and back surfaces of the card; 
and edge bits indicating respective positions of a start and an end of the read code. 

A card according to claim 43 which is read by the card stack reader, wherein each of the data bits, the front/back 
indication bit and the edge bits has a predetermined width along the peripheral side edge of the card. 

Amended claims under Art. 19.1 PCT 

15. 

1 . (Amended) A card stack reader comprising: 

a card stack insertion inlet from which a stack of cards is inserted, each card having a read code along a 
peripheral side edge thereof, the read code identifying the card; 
20 a card holder holding the stack of cards in an aligned condition; 

a light irradiation unit irradiating a peripheral side portion of the stack of cards, held by the card holder, with 
light so that a reflection light indicating the read code of each card is generated from the peripheral edge 
portion of the stack; 

an imaging unit receiving the reflection light from the peripheral edge portion of the stack and generating an 
25 image signal indicating the read code of each card based on the received reflection light. 

2. (Amended) A card stack reader according to claim 1 characterized in that at least one of a first filter and a second 
filter is provided at a front portion of the imaging unit, the first filter cutting off an excited light, and the second filter 
cutting off a blue light. 

30 

3. (New) A card for use with a card stack reader which includes: a card stack insertion inlet from which a stack of 
cards is inserted, each card having a read code along a peripheral side edge thereof, the read code identifying 
the card: a card holder which holds the stack of cards in an aligned condition; a light irradiation unit which irradiates 
a peripheral side portion of the stack of cards, held by the card holder, with light so that a reflection light indicating 

35 the read code of each card is generated from the peripheral edge portion of the stack; an imaging unit which 

receives the reflection light from the peripheral edge portion of the stack and generates an image signal indicating 
the read code of each card based on the received reflection light, 

characterized in that the read code is recorded along the peripheral side edge of the card, the read code identifying 
the card, and, when the peripheral side edge of the card is irradiated by the light irradiation unit a reflection light 
<*o indicating the read code is generated. 

4. (Amended) A card according to claim 3 characterized in that the read code is recorded to the card with a fluo- 
rescent material that is colorless under a visible light. 

-tt 5. (Amended) A card according to claim 3 characterized in that the read code is recorded to the card with a plurality 
of fluorescent materials that generate different color light rays by the irradiation with light. 

6. (Amended) A card according to claim 3 characterized in that the read code is recorded to the card with a fluo- 
rescent material that generates an infrared light ray by the irradiation with light. 

50 

7. (Amended) A card according to claim 3 characterized in that the read code is recorded to the card with a fluo- 
rescent material that generates a light ray having a wavelength longer than a wavelength of a blue light, by the 
irradiation with light. 

55 8. (Amended) A card according to claim 3 characterized in that the read code recorded to the card includes guide 
bits. 

9. (Amended) A card stack reader according to claim 1 characterized in that the card stack reader further comprises 
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13. (Amended) A card stack reader according to claim 1 characterized in th«* th Q ~ w * , , 

15. (Amended) A card manufacturing method accordinq to claim 1 4 character!™! i« ♦ k«* . , 

exist- ^ M - - - *— - ^ ^rsr^SeT^s 

16. (Amended) A card manufacturing method accordinq to claim 14 character^ i« 

17. (Amended) A card manufacturing method according to claim 14 characterized in that th» ma ^M , ^ 

visible light. P en P" eral s-de edge of the card w.th a fluorescent ink that generates an infrared light or a 

18 " CS2iS XTr/a'r 3 eh -~*" — • y of d^erenf read codes are provided at 

19. (Amended) A card according to claim 3 characterized in th». th ft ~*~g ■ 
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21. Amended) A game machine to which a card stack reader is connected, characterized In that a character or a 
function corresponding to a read code of a card read by the card stack reader or corresponding to a combination 
of a plurality of read codes of a plurality of cards read by the card stack reader is allocated to a card game. 

22. Amended) A game machine according to claim 21 characterized in that the game machine comprises a storage 
unit which stores a value of a parameter acquired in a progress of the card game by a character corresponding to 
the read code of the card read by the card stack reader and a player identification number. 

23. Amended) A game machine according to claim 21 characterized in that the game machine is connected to a 
server via a network, and other game machines are connected to the server. 

24. (Amended) A card according to claim 3 characterized in that the read code at the peripheral side edge of the 
card is recorded to the card with a light storage material. 

25. Amended) A computer-readable storage medium on which a game program is recorded, the game program causing 
a computer to execute a card game, the computer-readable storage medium comprising: 

an advertisement Indication detecting means for detecting whether the read code at the peripheral side edge 
of each card read by the card stack reader of claim 1 includes an advertisement indication; and 
an advertisement displaying means for displaying an advertisement in a game screen when the presence of 
the advertisement indication Is detected. 

26. (Amended) A card stack reader according to claim 1 characterized in that the card stack reader further comprises 
a card case attached to the card holder and containing the stack of cards, and that the card case includes a stopper 
which arranges the peripheral side edges of the cards in the stack in a flattened condition. 

27. (Amended) A card stack reader according to claim 1 , characterized in that the read code is recorded to the 
peripheral side edge of each card with a light storage material, and that the light irradiation unit is configured into 
a flash light irradiation unit which emits a flash light to the peripheral side edge of each card so that the emitted 
light is stored into the light storage material of the read code. 

28. (Amended) A card stack reader according to claim 27, characterized in that the imaging unit reads an image 
from the peripheral side portion of the stack of cards at a plurality of times at intervals of a given period after the 
flash light is emitted by the flash light irradiation unit, and wherein the card stack reader comprises an image 
comparison unit which compares the images read by the imaging unit at the plurality of times. 

29. (New) A card stack reader according to claim 28 characterized in that the card stack reader further comprises 
an image comparison unit which compares the images read by the imaging unit at the plurality of times. 

30. (Amended) A card according to claim 3 characterized in that the read code includes: data bits each indicating a 
binary value of the read code; a front/back indication bit indicating one of front and back surfaces of the card: and 
edge bits indicating respective positions of a start and an end of the read code. 

31. Amended) A card according to claim 30 characterized in that each of the data bits, the front/back indication bit 
and the edge bits has a predetermined width aJong the peripheral side edge of the card. 
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FIG. 4 
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